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Chondrus Crispus,  red macroalgae, exhibits photonic structures in the isomorphic state gametophyte and are absent 

in the tetrasporophyte state of its lifecycle.1 This structural coloration (SC) produced a maximum reflectivity of around 

400 nm protecting the algae against the more energetic light of the solar spectrum at sea level. Furthermore, the 

external antenna in this organism is composed of phycobilisomes (PB), three kinds of proteins with a very efficient 

energy transfer chain.2 Here, we have investigated the influence of SC in the molecular mechanism of photosynthesis 

in Chondrus crispus using time-resolved photoluminescence (TRPL) studies. We found that the lifetime of the 

pigments PE, PC and APC increases with increase in excitation intensity and the increment saturates toward the higher 

intensities. This observation can be attributed to the intensity dependent photoprotection mechanism present in 

Chondrus crispus. In case of Chl, the fluorescence lifetime increases slightly with the increase of the intensity which 

can be explained in terms of the probability of finding the RC closed and unable to accept the energy. Thus the Chl is 

not being quenched by the special pair and consequently, increase in fluorescence lifetime of Chl is observed. In order 

to compare the intensity dependent lifetime of the pigments in tetrasporophyte and gametophyte, the excitation 

intensity at 400 nm needs to be normalized by taking into account of the fact that SC in gametophyte reflects in the 

same region. The similarity of the traces after intensity normalization considering the SC, confirm the role of SC in 

gametophyte in attenuating the photon flux reaching the photosynthetic organisms. We have further investigated the 

excitation energy transfer processes in detail on gametophyte upon excitation at 400 nm, 480 nm and 585 nm. These 

results show that a light management mechanism is present in the external antenna of the red algae associated with 

longer dynamics where the pigments have a higher probability of decay instead of transferring to the next one. 

Therefore, it can be inferred that the SC on gametophyte tip helps in reducing the number of photons absorbed directly 

by the Chl and favouring the EET through the external antenna. 
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Figure 1: a) Schematic representation of the antenna systems and principal energy transfer pathways in Chondrus 

Crispus, b) overlap of the Chl absorption spectrum and the reflectivity spectra of Chondrus Crispus in presence of 

structural coloration.  
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